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PEAT BRIQUETTES AS BLAST-FURNACE FUEL

B. M. Zlobinskiy

The use of peat in smelting pig ironm is not new. Even at the time when char-
coal was the chief fuel in blast-furnace smelting, peat was used both as an admix-
ture to 1t and independently.

The USSR has tremendous deposits of peat, exceeding those of all the rest of
the world. Nevertheless, many regions of the cowntry have brought in blast-furnace
fuel from a distance while they had their own peat deposits. Peat is free of harm-
ful admixtures such as sulfur and phosohorus, a fact which makes it particularly im-
portant for blast-furnace smelting. Use of peat produces gas with a high celorific
value which is suitable for industrisl and domestic use and f{rom which valuable con-

stituents may be extracted.

For these reasons, the possibility of introducing peat into blast-furnace
cherges was considered, and in this connection a number of experimental blast-fur-
nace melts were made. The experimental melts did not give entirely satisfactory
results but they did show thet peat coke ig completely suituble for blast-furnace
emelting and thet air-dried peat under specific conditions can be usea 1a furnaces
up to 20 meters in height. Tn this case, however, the furnace productivity is
decrcased because of the low weight ver volume of the peat.

The experiments were not enough. Before peat could be used profitably in
blest-furnace smelting, its technological value had to be increased, i.e., the
carbon content had to be increased, the moisture content decreased, and the tough-
ness intensified. The cost of peat had to be brought to a level comparable to the
costs of other types of blast-furnmace fuel, and the labor expenditure conmnected
with its production had to be reduced.

The first phase of the problem is to be solved by a concentration process,
briquetting. The result of this is a product which is greatly different from the
original substance: 1ts weight by volume 1s considerebly higher, its moisture con-
tent is comparatively low and constant, its carben content is higher, and its
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toughness, while not bigh, is higher thun that of air-dried peat (which withstood
experimental smelting). In all these qualities the peat briquette satisfies the N
requirements of blast-furnace smelting better than air-dried peat. '

As for costs in the development of briquettingy, based on milled peat (or h N
other highly machanized processes of peut production,, lsbor expenditures in the '
preparation of peat briquettes 10 not exceed those required for the production of 3 4
an equivalent emount of coal. f‘

Since the peat briquette has greater weight by volume, 1t permite better uti-
lization of blast-furnace capacity than does air-dried reat and is therefore supe-
rior to the latter. A very valuable high-calorie gas is produced when the peat
briquette is used; this constitutes its superiority to bituminous coal coke.

The first experiments with the ordinary peat briquette indicate its unsuita-
bility for blaast-furnace smelting because in dry distillation the briquette either
crumbles to powder or results in a very brittle product. The thermomechanical

qualities of the peat briquette are very low and make it unsuitable for blast-fur-
nace smelting.

This 18 explained by the fact that peat does not have caking properties.
Lumps of peat behave like wood in dry distillation. They lose in welght and volume
and are converted into carbon, lumps of which are similar to the original but
smailer. Although lumps of wood Yield relatively tough charceal in dry distillation,
a briquette of sawdust does not yield lump carbon under these circumstances. Peat
behaves precisely the same way. reat particles do not give a lump product, but the
briquette /made of them/ crumbles into powder.

Research at the Moscow Peat Institute established that the thermomechanical
properties of the peat briguette can be conslderably increased by the introduction
of a speciel method (rezhim) of briquetting, resulting in a different degree of
toughness of the raw briquette. Any peat can be used for such a briquette,

The raw briquetie has a weight by volume of not less than 750 kilograms per
tubic meter, with a resistance to pressure of more than 350 kilograms per square

centimeter and a resistance to disintegration through friction which ig higher than
in the case of bituminous coal coke.

The product which results from coking such a briguette has a resistance to !
Pressure of more than 130 kilograms pe: squure centimeter, i.e., twice as great as
ordinery peat coke, and a 5-10 percent resistance to disintegration through fric-

tion. It has a veight by volume of 600 kilograme per cubic meter and a porosity
of nearly 50 percent.

Such a briquette is suitable for blast-furnace smelting and for coking, and
no binder material is required in breparing it, No valusble constituents of the
peat are lost. In its toughness this brigquette {s entirely suitable for smelting
even in modern high blast furnaces. In addition to its indicated advantages, the j
reat briquette is very valuable from the standpoint of the requirements of the
blast-furnace process. The briquette ash content depends on the peat ash content.
Briquettes with & low ush content may be obtained by utilizing peat with a low
ush content. In sowe cases an increased ash content in the peat may be desirable
if i1t is lime ash. This can reduce flux consumption in blast-furnace smelting.

.
The technology of prepering a briquette of increased toughness has been ade-
quately clarified. Industrial preparation of it requires introduction of & regu-

ilated method of briquetting but this is scarcely reflected in the cost of the
briquette.

The pect briquette may be used raw in blast-furnace smelting or it may be used '
in the form of coke or senicoke, but the design of ovens for coking the briquette
and the technolopy of the process must still be vorked out. A peat briquette can
-
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be obtained also by briquetting peat particles after coking them, but this proc-
€88 requires the use of binder uaterials, secems more complicated, and results in

a more brittle product. ,:;
L 4

The peat briquette is definitely a good blast-furnace fuel since it pos- ; . I
sesses all the virtues of air-dried peat and some of those of peat coke; hut lesks -
thelr defects. It cam e ueed in plast-furnace smelting either with or without y
adnixture of other fuels. f: i

There are numerous ways of utilizing the preat briquette in blast-furnace ‘ .
smelting. Use of the raw briquette arouses chief interest. The blast furnace has I
adequate heat resources to coke the briquette during the smelting itself. Thig is "iT;'—_‘

shown by calculating the heet balance (balans) of smelting and from the experience
of blast-furnace operation on raw fuel, particularly on air-dried peat, the coking
of which requires considerably more heat than does coking of the geat briquette.
Use of the raw briquette eliminates the necessity of large capital expenditures on
the construction of coking ovens. and improves the gas balance of blast-furnace
smelting. The yield of coke from coking in a blast furnace is 20 to 25 percent
higher than from a coke oven.

The peat briquette has only two thirds the calorific value of bituminous coal
coke (by weight), yet because of itg great weight by volume use of it does not in-
terfere with utilization of blast-furnace capucity.

The peat briquette can in a number of cases replace bituminous coal coke or be
used as an admixture with it. Even & small admixture of briquette improves the coke
balance and is favorably reflected in the results of blast-furnace smelting by an
improvement in the quality of the metal and &n increase in the calorific value of
the gas.

The use of peat in the production of high-grade nig iron necessary for the con-
struction of instruments, apparatus, electrical machipery, etc., is of great in-
terest.

Blast furnaces which use a coke charge to smelt ores free of sulfur and phos-
phorus do not produce the required product since the coke introduces deleterious
admixtures into the charge. Therefore, proposals for providing industry with high-
grade pig iron boil down to a plan for the restoration of charcoal blast-furnace
smelting. '

The same results can be obtained by organizing blast-furnace smelting for pure
ores with peat briquettes us fuel. For quality, the peat briquette can replace
charcoal entirely. The only difference is that considerably greater productivity
is achieved with the briquette than with charcoal because of the greater compact-
ness of the former. The cost of producing high-grade pig iron is considerably less
vhen a peat briquette is used than when charcoal is uged.

Providing peat briquettes for available charcoal-fired blast furnaces the ca-
pacity of which is not large seems a simple metter, The ordinary peat-briquetting
plant can produce 50,000 to 100,000 tons of peat briquettes /per ye&rz7.

The peat briquette cen be used also in blast-furnace smelting as complete or
partial replacement for coke {n the small furnaces of the Urals. There are more
than 20 blast furnaces the useful height of which does not exceed 20 meters. These
furnaces can be assured supplies of peat biiquettes by the construction of peat-
briquetting plants at deposits adjacent to the furnaces. Experimental smeltings
have ind.cated that the Peat briguette is definitely suitable in mechanical tough-
ness for furnaces of such a height.

Tula blast furnaces, where peat experimental smeltings were carried on, are
operating at present on coke transported from a distance. Peat briquettes can suc-
cessfully take the place of this coke.
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When a blast furnace operates on peat briquettes, the blust-furnace gas
formed has a high zalorific value, approximetely 1,500 calories per cubic meter,
or 150 percent of that of ordinary blast-furnace gas. This ges contains very
valuable ingredients which can be extracted and utilized. After suitable proc-
es8sing, the calorific value o

f the gas can be raised to 2,500 to 3,000 calories,
per cubic meter. Geg-blast furmece cochimes

SOmOLnSs COould be establighed to supply large
municipal centers with gas and the adjecent industrial regions with pig iron,

50X1-HUM

The establishment of gas-blast furnace combines in regions with considerable
peat and iron ore deposits (even small deposits of

pocr ore) ia entirely Justifi-
gble. Such combines could be set up in Leningred, Kiev, Minsk, Novosibirsk,
Sverdlovek, and a number of other cities.

The use of the peat briquette In blast-furnace production will bring about a
sharp increase in blast-furnace fuel supplies,

an increase in the smelting of high-
grade pig iron, developuent of metallurgy in regions not having their own deposits
of coking coal, the working of small deposits of ores not being exploited at pres-
ent, a decrease in the transport of coal from a distance, and the development of

basis of Peat blast-furnace gas.
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